Following Weizsäcker [3] , we use this notation: For a complete probability space (Ω, Σ, P) and a locally convex space E, denote by L 0 (Ω, Σ, P, E) the set of all Borel-measurable functions f : Ω → E for which the image measure
Example
The example will be constructed in three steps.
Step 1 Construct a compact Radon measure space (X, A, µ) such that µB = 0 whenever B ∈ A has cardinality less than or equal to 2 ℵ0 .
Construction Let I be a set of cardinality 2 ℵ0 , let X be the compact space {0, 1} I , and let µ be the standard product measure on X (defined on A, the µ-completion of the Borel sigma-algebra in X). That is, µ is the product of measures on {0, 1} each of which gives measure 1 2 to {0} and 1 2 to {1}. For every subset J of I, define an automorphism T J of (X, A, µ) by
If B ∈ A has cardinality ≤ 2 ℵ0 then there is a set J ⊆ I such that B ∩ T J (B) = ∅. Indeed, choose an injective map α : B × B → I and define
It follows that for each B ∈ A of cardinality ≤ 2 ℵ0 there is a sequence of
where
Hence there are infinitely many disjoint sets of the same measure as B. Therefore
Step 2 Construct a compact Radon measure space (X, A, µ) and a measure ν on the product sigma-algebra A ⊗ A such that for the "diagonal" D = {(x, x)|x ∈ X} and the projections π 1 : X × X → X and π 2 : X × X → X we have
and νH = 1 for every H ∈ A ⊗ A such that H ⊇ D;
Construction Take the (X, A, µ) constructed in Step 1. Denote by β : X → X × X the map defined by β(x) = (x, x). We have
). Since both π 1 • β and π 2 • β are the identity map on X, (ii) follows.
If H ∈ A ⊗ A and H ⊇ D then, by the definition of ν, we have νH = 1.
(see e.g. [1] , 13.A); thus it suffices to show that
Fix such B n , C n and let
We show that the cardinality of (X × X)\V is at most 2 ℵ0 : If (x, x), (y, y) ∈ (X × X)\V and x = y then there is n such that (x, y) ∈ B n × C n and (x, x) ∈ B n × C n ; hence x and y are separated by C n . It follows that (X × X)\V has at most 2
ℵ0
points. Consequently, β −1 ((X × X)\V ) has at most 2 ℵ0 points and
by the property of µ. Thus
It follows that νG = 1.
Step 3 Construct a complete probability space (Ω, Σ, P), a locally convex space E and two functions f, g : Ω → E such that are continuous images of the Radon measure µ (by (ii) in Step 2). Finally, h −1 (0) = D and D ∈ Σ in view of (i) in Step 2; that proves (c).
